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(54) Title: DOWNLOADING LOCATION SPECIFIC INFORMATION TO A SELECTIVE CALL RECEIVER 
(57) Abstract 

A selective call system (100) has a plurality of base sites (120- 
124) for communicating with a plurality of selective call receivers (108) 
with acknowledge-back capability. A base site transmitter (210) transmits 
signals encoded with a stored location identifier (132), a base site receiver 
(241) receives acknowledge-back signals in response to the transmitted 
signals and a controller (206) determines when a selective call receiver 
(108) is authorized to receive location specific information (134). The 
base site transmitted (210) downloads the location specific information 
(134) to the selective call receiver (108) in response to verifying mat 
the selective call receiver (108) is authorized. The selective call receiver 
(108) receives the signals having the location identifier (132) and the 
downloaded location specific information (134). A decoder/controller 
(306) compares the location identifier (132) received with the stared 
location identifier (108) of selective call receiver (108) to determine when 
die selective call receiver (108) has roamed to the new service area and 
stores the new location identifier (132). An acknowledge-back transmitter 
(334) transmits the new location identifier (132) to a home service area 
for enabling paging information to be routed from the home service area 
to die selective call receiver (108) at the new service area* 
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DOWNLOADING LOCATION SPECIFIC INFORMATION 
TO A SELECTIVE CALL RECEIVER 

5 

Field of the Invention 

This invention relates in general to communication systems, and in 
particular to a method and apparatus for downloading location specific 
10 information to a selective call receiver. 

Background of the Invention 



15 



20 



25 



30 



35 



Selective call (or paging ) systems normally provide one-way radio 
frequency (RF) communication of selective call messages (pages) from a 
message originator to a selective call receiver. The message originator 
contacts the paging system via the public switched telephone network (PSTN) 
system or other input interface, and provides the message information to a 
paging controller. Typically, the message information is encoded into a 
conventional signaling protocol, modulated onto a carrier signal, and 
transmitted as an RF signal over a paging channel to the selective call 
receiver. The selective call receiver receives, demodulates, and decodes the 
signal to recover the message, and presents the message to a user of the 
selective call receiver. 

Paging service providers that provide service to a large number of 
subscribers (paging or selective call receiver users) must utilize air time 
efficiently to cost effectively make the paging system commercially viable. 
Since paging system subscribers tend to be mobile and can roam over a wide 
geographic area, the paging services need to provide paging service that is 
seamless over the wide geographic area. However, a paging channel tends to 
limit the number of messages that can be transmitted therethrough because it 
has a limited bandwidth. Therefore, service providers wishing to service the 
ever increasing number of subscribers over the wide geographic area do so by 
segmenting the wide geographic coverage area into a plurality of smaller 
service areas for transmitting more pages thereinto in a parallel fashion to 
enhance overall system throughput. Unfortunately, segmenting the 
geographic regions narrows the coverage areas thereby exacerbating the 
delivery of pages to a roaming subscriber. 
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When a subscriber roams from service area-to-service area, the service 
provider has to be kept informed of such roaming to make sure that the 
pages designated to a roaming subscriber will reach the selective call receiver. 
Typically, this has been accomplished by requiring the subscriber to provide 
5 an itinerary and schedule to the service provider before departing on a trip. 
The service provider would manually configure a paging system subscriber 
database to send pages destined for the roaming subscriber at the destination 
service area (or service areas) corresponding to the itinerary and schedule. 
Upon returning home from the trip, the subscriber again would contact the 

10 service provider to reconfigure the paging system subscriber database for 

sending pages destined to the subscriber at the home service area. This can be 
a laborious endeavor, and is subject to human error because the subscriber 
has to remember to contact the service providers, which tends to reduce the 
efficiency and accuracy of the paging system operations thereby adding 

15 operational costs and potentially frustrating customers who missed pages 
sent to incorrect destination service areas. Furthermore, irrespective of the 
geographic location of a subscriber, it is desirable, along with sending paging 
messages, to send other information that are associated with subscribers 
operation in the new geographic area. 

20 Thus, what is needed is a wide area selective call system that can provide 

paging information and other important information to roaming subscribers 
in a convenient and efficient manner to make the change of geographic area 
as transparent as possible. 

25 Brief Description of the Drawing 

FIG. 1 is an electrical block diagram of a selective call system in 
accordance with a preferred embodiment of the present invention. 

FIG. 2 is an electrical block diagram of a base station in accordance with 
30 the preferred embodiment of the present invention. 

FIG. 3 is an electrical block diagram of a selective call, receiver having 
acknowledge-back capability in accordance with the preferred embodiment of 
the present invention. 

FIG. 4 is an electrical block diagram of a microcomputer based 
35 decoder/controller suitable for use in the selective call receiver of FIG. 3. 
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FIGs. 5 and 6 are illustrations of a wide geographic area selective call 
system in accordance with the preferred embodiment of the present 
invention. 

FIG. 7 is a diagram of a combination selective call system and cordless 
5 telephone system in accordance with a second embodiment of the present 
invention. 

FIG. 8 is a block diagram of the combination selective call receiver and 
cordless telephone transceiver in accordance with the second embodiment of 
the present invention. 
10 FIGs. 9 to 12 are flow diagrams illustrating operational sequences for 

selective call system FIGs. 1-3 and the combination paging system and 
cordless telephone system of FIGs. 7 and 8. 



15 



Detailed Description of the Invention 



Referring to FIG. 1, a selective call system 100 in accordance with a 
preferred embodiment of the present invention is shown. The selective call 
system 100 comprises a paging (or terminal) controller 104 coupled to a 
telephone network 102 and a plurality of base sites 120-124, each having an 

20 associated geographic areas (or coverage areas) 105-106. The paging controller 
104 accesses a subscriber database 130 coupled thereto to obtain subscriber 
information 138 comprising a subscriber address, a location identifier 132 and 
location specific information 134. The subscriber information 138 is 
combined with other paging (selective call) information to form a page. As 

25 an example, the subscriber database 130 is shown having a plurality of 

subscriber information 138 illustrating the location identifiers 132 preferably 
indicating, for example, the cities where a subscriber visits most frequently as 
illustrated as location identifiers (1-N). Location specific information 134 are 
associated with each location identifier 132 for the subscriber information 138. 

30 The location specific information 134 comprises general location specific 
information and subscriber location specific information. The general 
location specific information include, for example, telephone numbers of the 
local telephone directory, such as hotels, restaurants, theaters, taxis, and other 
general information relating to a particular city (geographic area or service 

35 area). The subscriber location specific information include, for example, 
telephone numbers of the subscriber's clients and other personal and 
confidential information that the subscriber may need while in a particular 
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city (geographic area). Each location identifier (LOC ID 1-N) 132 identifies a 
city, service area, or geographic area and the corresponding information 
(INFO 1-N) associated therewith. For example, the subscriber database 130 
illustrates 1-to-M number of subscribers, each subscriber capable of operating 
5 in 1-to-N service areas. At the 1-to-N service areas, there are stored location 
specific information associated with the 1-to-N subscribers. 

For example, when a subscriber travels to another service area outside 
its home service area, his selective call receiver 108 will receive selective call 
signals from the paging controller 104 in the new service area. The selective 

10 call signals are encoded, by techniques well known to one of ordinary skilled 
in the art, with the location identifier (LOC ID) 132 of the new service area by 
a service area controller 140 of the paging controller 104. The pages are then 
stored in the paging system queue 136 before transmission. The selective call 
signals are retrieved sequentially from the paging system queue 136 by a 

15 retriever of the paging controller 104 and provided to transmitters 110-114 
over a communication link, for example over telephone line, over radio 
frequency link, over microwave link, over satellite communication link, or a 
combination thereof. It is appreciated that the paging transmitters 110-114 
may not be located proximate to the paging controller 104, and according to 

20 the preferred embodiment of the present invention, the paging transmitters) 
110-114 are at different (or distant) geographic areas (or coverage areas). The 
service area controller 140 selects the destination paging transmitters 110-114 
for coupling the pages thereto as indicated by the current service area 
information (the location identifier) 132 for the routing the pages. 

25 The selective call receiver 108 decodes and compares the location 

identifier 132 with its home location identifier to determine when it has 
roamed to a new service area. The home location identifier 132 is preferably 
contained in a Read Only Memory (ROM) to permanently store the home 
location identifier. The new location identifier 132 is stored in a Random 

30 Access Memory (RAM) that can be erased when the selective call receiver 108 
receives another location identifier 132, Le., when the selective call receiver 
has roamed to another service area. Preferably, the selective call receiver 108 
is an acknowledge-back selective call receiver 108 that stores the new location 
identifier 132 and transmits acknowledge-back signals to the base sites 120-124 

35 of new service area to initiate log-in. The terminal controller 104, upon 

receipt of the acknowledge-back signal, checks if the selective call receiver 108 
is authorized to receive location specific information 134. Preferably, the 
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general location specific information is stored at a base site or terminal 
controller of each service area to which the information pertains and 
subscriber location specific information is stored at the home service area of 
each subscriber. Alternatively, both the general and the subscriber location 
5 specific information may be stored at the new service area or at the home 
service area without departing from the scope of the invention. When the 
terminal/controller 104 determines that the selective call receiver 108 is 
authorized, the location specific information 134, preferably, the general 
location specific information is downloaded to the selective call receiver 108 

10 which receives and stores the location specific information to operate more 
efficiently in the new service area. Similarly, the selective call receiver 108 
transmits, via the new service area to the home service area, acknowledge- 
back signal encoded with the new location identifier 132. When the paging 
controller 104, at the home service area, receives and decodes the new 

15 location identifier 132, it is stored and used to route future pages to the 

selective call receiver 108 at the new service area. The paging controller 104, 
at the home service area, also checks its subscriber database 130 to determine 
if there are any location specific information 134, preferably subscriber 
location specific information, corresponding to the received new location 
20 identifier. If so, the location specific information 134 is retrieved and 
forwarded to the new service area to be downloaded to the selective call 
receiver 108. 

A computer 103 and a modem 101 are shown coupled to the subscriber 
database 103 to provide an input to the location identifier (1-N) 132 for 

25 subscribers (1-M) 138. The location identifier (1-N) 132 have corresponding 
location specific information (1-N) 134 stored therewith. In particularly, a 
subscriber can tailor his subscriber database 130 to include only the specific 
cities and information as needed by the subscriber. Similarly, the subscriber 
can be provided with, for example, an access code for modifying or for 

30 changing the information stored in the subscriber database 130. 

In this way, a selective call receiver with acknowledge-back capability is 
able to roam in a wide area while still being able to receive pages and 
information pertaining to the service area to which the selective call receiver 
has roamed without any input from the user or without providing a travel 

35 itinerary. When the selective call receiver receives a new location identifier, 
the selective call receiver sends the location identifier to its home service 
area so that all paging information can be routed to the new service area 
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indicated by the location identifier. The paging controller of the new service 
area also determines if the selective call receiver is authorized to receive the 
location specific information in the service area. The location specific 
information is downloaded to the selective call receiver when it is 
5 authorized. Also, when the home service area receives the new location 
identifier, it checks if there are any location specific information which is 
downloaded to the selective call receiver. 

Referring to FIG. 2, a more detailed block diagram of the base sites 120- 
124 is shown in accordance with the preferred embodiment of the present 

10 invention. The base stations 120-124 comprise a telephone interconnect 201 
which allows messages to enter into the selective call system 100 through a 
public or private telephone network using, for example, a telephone 116 (PIG. 
1), a computer 103, or an alphanumeric entry device (not shown). A 
communication terminal 202, for example the Motorola's MODEN PLUS 

15 Encoder, processes the information received through the telephone 
interconnect 201. A generated address and message decoded from the 
received information are stored in a memory 204 until the next transmission 
cycle. 

As shown, the communication terminal 202 is coupled to a controller 

20 206, which controls the operation of a link transmitter 208, a base site 

transmitter 210, a base site receiver 212, and a receiver 214. An example of a 
controller suitable for use in the present invention is Motorola's MC6809 
controller. A timing generator 216, coupled to the controller 206, provides a 
high accuracy dock to maintain system timing for communication and 

25 synchronization of the selective call system 100 including all the selective call 
base sites 120-124 and the plurality of selective call receiver 108 by techniques 
known to one skilled in the arts. Operationally, the base site transmitter 210 
transmits, to the plurality of selective call receivers 108, at least one of which 
has acknowledge-back capabilities, a signal which comprises a paging 

30 (selective call) type message preferably on a first frequency at the transmission 
cycle. As is known, the paging message, before it is transmitted, is encoded 
with the appropriate address for addressing the intended selective call 
receiver of the plurality of selective call receivers 108. For example, when 
one of the plurality of the selective call receivers 108 has been paged, the 

35 selective call receiver that received the message will transmit a response, the 
acknowledge back signal. Preferably, the acknowledge back (acknowledgment 
or ack-back) signal is transmitted on a second frequency to maximize the 
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throughput of the paging channel. The receiver 214 of the selective call base 
sites 120-124 receives the acknowledge back response (ack signal or ack-back 
signal) which is stored in a memory 204. As is well known, the receiver 214 
demodulates the ack-back signal to produce preferably a baseband signal. The 
5 baseband signal is converted (digitized) from an analog signal to a digital 
signal by an analog-to-digital (A/D) converter 220 known to one of ordinary 
skill in the art. The conversion by the A/D converter 220 are received and 
stored by a digital Signal Processor (DSP) 218. The DSP 218, for example, can 
include a Motorola's DSP56100 or a Texas Instrument's TMS3000 series 

10 digital signal processors. According to the preferred embodiment of the 
present invention, the DSP 218 stores the digitized samples as digitized bits 
and continuously receives and stores the digitized samples until all bits of the 
ack-back signal have been received and stored. The digitized samples are 
retrieved and each bit decoded. Upon the completion of the decoding of the 

15 ack-back signal, the DSP determines whether the selective call receiver is 
authorized to receive downloaded information. 

Referring to FIG. 3, an electrical block diagram of a selective call receiver 
108 is shown in accordance with the preferred embodiment of the present 
invention. The selective call receiver 108 comprises an antenna 302 for 

20 intercepting transmitted radio frequency (RF) signals which are coupled to 
the input of a receiver 304. The RF signals are preferably selective call 
(paging) message signals which provide, for example, a receiver address, 
location identifier 132 and an associated message, such as voice message. 
However, it will be appreciated that other well known paging signaling 

25 formats, such as tone only signaling or tone, numeric or alphanumeric 

signaling, would be suitable for use as well. The receiver 304 processes the RF 
signal and produces at the output a data stream representative of a 
demodulated data information. The demodulated data information is 
coupled into the input of a decoder/controller 306 which processes the 

30 information in a manner well known in the art. An ack-back transmitter 334 
is coupled to the antenna 302 and the decoder/controller 306. A power switch 
310, coupled to the decoder/controller 306, is used to control the supply of 
power to the receiver 304, thereby providing a battery saving function, and to 
the transmitter 334 for transmitting the ack-back in response to the receipt of 

35 a paging message. 

For purposes of this illustration, it will be assumed that the protocol is 
the FLEX ™ signaling format although other signaling formats could be 
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utilized as well. When the address is received by the decoder/controller 306, 
the received address is compared with one or more addresses stored in a 
codeplug (memory) 322, and when a match is detected, an alert signal is 
generated to alert a user that a selective call message, or page, has been 
5 received. The alert signal is directed to an audible alerting device 314 for 
generating an audible alert or to a tactile alerting device 316 for generating a 
silent vibrating alert. Switches 320 allow the user of the selective call receiver 
to, among other things, select between the audible alert 314 and the tactile 
alert 316 in a manner well known in the art. 
10 The message information which is subsequently received is stored in 

memory 404 (FIG. 4) and can be accessed by the user for display using one or 
more of the switches 320 which provide such additional functions as reset, 
read, and delete, etc. Specifically, by the use of appropriate functions 
provided by the switches 320, the stored message is recovered from memory 
15 and processed by the decoder/controller 306 for displaying on a display 308 
which enables the user to view the message. The receipt of the message by 
the selective call receiver 108 can automatically generate the ack-back 
response to the selective call base station to inform it that the message was 
successfully received. Preferably, the decoder/controller 306 decodes when a 
20 new location identifier 132 is received. The decoder controller stores the new 
location identifier 132 in memory 404 and the ack-back transmitter transmits 
an ack-back signal to the paging controller of the new service area to initiate 
log-in. The ack-back signal is forward to the home service area encoded with 
the new location identifier 132. The base sites at home service area thereafter 
25 are able to retransmit all pages to the selective call receiver 108 at the new 
service area. The paging controller at the home service area also checks and 
transmits any location specific information corresponding to the new 
location identifier. 

The controller/decoder 306 of FIG, 3 can be implemented utilizing a 
30 microcomputer as shown in FIG. 4. FIG. 4 is an electrical block diagram 
of a microcomputer based decoder/controller suitable for use in the 
selective call receiver of FIG. 3. As shown, the microcomputer 306 
preferably comprises a series microcomputers, such as manufactured by 
Motorola, Inc., which includes an on-board display driver 414. The 
35 microcomputer 306 includes an oscillator 418 which generates the 
timing signals utilized in the operation of the microcomputer 306. A 
crystal, or crystal oscillator (not shown) is coupled to the inputs of the 
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oscillator 418 to provide a reference signal for establishing the 
microcomputer timing. A timer/counter 402 couples to the oscillator 
418 and provides programmable timing functions which are utilized in 
controlling the operation of the receiver or the processor. A RAM 
5 (random access memory) 404 is utilized to store variables derived during 
processing, as well as to provide storage of message information and the 
new location identifier which are received during operation as the 
selective call receiver. A ROM (read only memory) 406 stores the 
subroutines including the home location identifier which control the 
10 operation of the receiver or the processor which will be discussed 
further. It will be appreciated that in many microcomputer 
implementations, the programmable-ROM (PROM) memory area can be 
provided either by a programmable read only memory (PROM) or an 
EEPROM (electrically erasable programmable read only memory) which 

15 stores the home location identifier 132. The oscillator 418, 

timer/counter 402, RAM 404, and ROM 406 are coupled through an 
address/data/control bus 408 to a central processing unit (CPU) 410 
which performs the instructions and controls the operations of the * 
microcomputer 306 according to the location identifier 132. 

20 The demodulated data generated by the receiver is coupled into the 

microcomputer 306 through an input/output (I/O) port 412. The 
demodulated data is processed by the CPU 410, and when the received 
address is the same as stored within the code-plug memory which 
couples into the microcomputer through, for example an I/O port 413, 

25 the message, if any, and a new location identifier 132 are received and 
stored in RAM 404. Recovery of the stored message and selection of the 
predetermined destination address are provided by the switches which 
are coupled to the I/O port 412. The microcomputer 306 then recovers 
the stored message and directs the information over the data bus 408 to 

30 the display driver 414 which processes the information and formats the 
information for presentation by a display 308 (FIG. 3) such as an LCD 
(liquid crystal display). At the time a selective call receiver's address is 
received, the alert signal is generated which can be routed through the 
data bus 408 to an alert generator 416 that generates the alert enable 

35 signal which is coupled to the audible alert device that was described 
above. Alternatively, when the vibrator alert is selected, as described 
above, the microcomputer generates an alert enable signal which is 
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coupled through data bus 408 to the I/O port 412 to enable generation of 
a vibratory, or silent alert. Switch inputs are received by the I/O port 412 
via the data bus 408. The switch inputs are processed by the CPU 410- 
Specifically, the CPU 410 retrieves the address of the selective call base 
5 station from RAM 404 and in conjunction with the timer counter 402 
and the oscillator 418, the CPU 410 generates the ack-back signal which is 
passed via the data bus 408 to the transmitter. 

The battery saver operation is controlled by the CPU 410 with battery 
saving signals which are directed over the data bus 408 to the I/O port 412 

10 which couples to the power switch 310. Power is periodically supplied to 
the receiver to enable decoding of the received selective call receiver 
address signals and any message information which is directed to the 
selective call receiver. Specifically, when the selective call receiver 108 
begins decoding the paging signal, the receiver is powered by the power 

15 switch. When the paging message is received and stored, the 

microcomputer 306 sends a signal to the power switch 310 to disable 
power to the receiver 304 and enable power to the transmitter for 
transmitting the ack-back signal encoded with the location identifier 132. 
FIGs. 5 and 6 are illustrations of wide geographic area paging systems. 

20 Specifically, FIG. 5 illustrates a paging system service area (geographic 
location) paging system 502 capable of transmitting pages to a satellite 
transceiver 504. The satellite transceiver 504 comprises a satellite receiver 506 
for receiving pages which can be processed by the satellite transceiver 504 
before being transmitted by a satellite transmitter 508 in another service area 

25 in a different service area 510. FIG. 6 similarly illustrates the satellite 
transceiver 504 having receiver 506 and transmitter 508 which couple 
different geographic coverage areas irrespective of their relative locations. 
For example, the satellite transceiver 504 couples geographic coverage area 
510 with geographic coverage area 602, both located on the same continent; 

30 and couples geographic coverage area 510 with geographic coverage area 604, 
both located on different continents. In this way, the selective call receivers 
108 are able to roam all over the world while still receiving pages and 
location specific information without any actions from the subscribers of 
these roaming selective call receiver 108. 

35 Referring to FIG. 7, a selective call signaling (paging) system combining 

communication across a first communication path 722 at a first data rate, for 
example to a wide area paging system 700, and a second communication path 
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740 at a second data rate, for example to a second generation cordless 
telephone (CT-2) system 702. The selective call signaling system uses a public 
switched telephone network (PSTN) 704 for communication therebetween. 
A message originator utilizes a page entry device 710 to enter paging 
5 information via the PSTN 704 for transmission to a subscriber of the paging 
system 700. 

Typically, the page entry device 710 is a telephone for entry of voice or 
numeric information. The page entry device 710 could also comprise a data 
processing device, for example a page entry terminal or computer terminal, 
10 for generation of the paging information comprising graphics, facsimile or 
alphanumeric information. 

The originator composes the message to be provided as the paging 
information on a computer terminal, and by placing a call via a modem or 
other device via a system access number of the paging system 700, the 
15 originator couples the page entry device 710 to a telephone network interface 
712 of the paging system 700 via PSTN path 706. The paging information is 
then transported from the page entry device 710 to the telephone network 
interface 712 and then to a paging controller 714 for processing similar to the 
selective call system of FIG. 1. The paging controller 714 operates similar to 
the selective call system of FIG. 1 to access the subscriber database 130 for 
retrieving location specific information corresponding to the location 
identifier. 

A wide area paging system typically includes a plurality of paging 
transmitters 718 which can transmit the selective call signals over a plurality 
of paging coverage areas to increase the probability of message reception by a 
roaming paging receiver/cordless telephone 720. In a first alternative 
approach, a plurality of the paging coverage areas are at least partially 
overlapping and are covered by simulcasting paging transmitters which are 
synchronized to transmit pages in the overlapping coverage areas. The 
plurality of overlapping paging coverage areas which are covered by 
simulcasting paging transmitters are considered as one service area. In a 
second alternative approach, a plurality of paging coverage areas are non- 
overlapping and are covered by individual non-simulcasting paging 
transmitters. Each non-overlapping paging coverage area is considered as a 
separate service area. In a third approach, a combination of overlapping and 
non-overlapping paging coverage areas are utilized to effectively cover a 
geographic area to increase the probability of message reception by roaming 
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transceivers 720. Here, each non-overlapping paging coverage area is 
considered as a separate service area; and a plurality of overlapping paging 
coverage areas are considered as a single service area, where both types 
topologies exist in a wide area paging system, the geographic area or service 
5 area is more effectively covered. 

In the alternative embodiment of the present invention, the selective 
call signals 722 transmitted from the paging system 700 are received by a 
transceiver 720 which preferably comprises a combination selective call 
receiver (pager) and cordless telephone. The pager portion of the 
10 combination selective call receiver/cordless telephone transceiver 720 
receives the selective call signals while the cordless telephone transceiver 
portion, for example a second generation cordless telephone (CT-2) 
transceiver, can couple to the PSTN 704 via the cordless telephone system 702 
for receiving and transmitting cordless telephone signals. 
15 In accordance with the present invention, the paging controller 714 

processes a page request from a caller and generates a page therefrom. 
Subsequently, the paging controller 714 transmits the page via the paging 
transmitters 718 to a portable communicator 740 or the pager/cordless 
telephone transceiver 720. The service areas (comprising a plurality of paging 
20 coverage areas) over which the page is transmitted are determined by the 
service area controller 724 from the current service area information for the 
pager/cordless telephone transceiver 720. These service areas correspond to 
the service areas in which a roaming pager/cordless telephone transceiver 
720 is actually located in. 
25 In one aspect of the present invention, the paging system 700 

periodically transmits its unique service area (location) identifier over the 
service areas or geographic locations. The location identifier identifies to the 
receiving pager/cordless telephone transceivers 720 the service area 
(geographic location) in which they are currently receiving pages. Therefore, 
30 when the pager/cordless telephone transceiver 720 receives the location 
identifier, it can determine therefrom that it has roamed to another service 
area when the new location identifier is different from the "home" service 
area's location identifier. The "home" service area of the pager /cordless 
telephone 720 is the service area assigned to the pager/cordless telephone 720 
35 when it is not roaming. It is also well to those of ordinary skill in the art that 
the paging systems in different service areas may operate on different 
frequencies that can be received by the selective call receivers or 
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pager/cordless telephone by scanning through the plurality of frequencies to 
select a desired frequency. 

Upon receipt of a signal indicating a different location identifier, the 
pager portion determines if the location is different from its "home" service 
5 area, when it is, the new location identifier is stored and the pager portion 
transmits its address or identifier to the paging system. The paging system of 
the new service area determines if the pager/cordless telephone is authorized 
to receive location specific information. Preferably, the paging system at the 
new service area stores a list of a plurality of pagers/cordless telephone or 

10 selective call receivers that are authorized to received the location specific 
information. Therefore, when the paging system receives a response from a 
pager/cordless telephone, the paging system compares the identifier/address 
of the response of the pager/cordless telephone with the list to determine if 
the pager/cordless telephone is authorized. When the paging system 700 of 

15 the new service area determines that the pager/cordless telephone 720 is 
authorized to receive location specific information, the location specific 
information is downloaded to the pager/cordless telephone 720 as discussed 
above. 

The cordless telephone transceiver is also instructed to inform the 

20 "home" service area of the new location of the pager/cordless telephone 

transceiver 720 was received. The cordless telephone transceiver informs the 
home service area by coupling to the nearest cordless telephone call point 
station of the cordless telephone system 702 by signaling a call point 
transceiver 730 which comprising a receiver 732 and a transmitter 734. Once 

25 coupled thereto, the pager/cordless telephone 720 transmits the location 

identifier via the call point controller 736 which couples to the PSTN 704 via 
a telephone network interface 738 to the "home" service area's paging system 
700 via path 708 to the "home" service coverage area. 

Once the call point controller 736 calls up the "home" paging controller 

30 714, the location identifier is retrieved and transmitted to the paging 
controller 714 of the "home" service coverage area so pages and location 
specific information as discussed above can be automatically routed to the 
new service area currently serving the pager/cordless telephone 720. 
Referring to FIG. 8, the combination pager and cordless telephone 

35 transceiver 720 according to the preferred embodiment of the present 
invention is shown. The combination pager and cordless telephone 
transceiver 720 (or portable communicator 720) comprises a paging receiver 
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section 800, a cordless telephone transceiver section 805, and a message and 
display controller section 810. The paging receiver section 800 includes an 
antenna 812 for receiving the selective call (paging) signals. A paging 
channel radio frequency (RF) receiver 814 coupled to the antenna 812 
5 demodulates the selective call signals, and a selective signaling decoder 816 
decodes the demodulated signal to recover the page and the location 
identifier transmitted therein. 

The decoded page and the location identifier are provided to a message 
processor and display controller 820 for processing and decoding the location 
10 identifier encoded therewith. The decoded page is stored in a message 

memory 822 and the location identifier is stored in a service area memory 823 
and the user (subscriber) is alerted via an alert device 824 that a page has been 
received. The user can activate user display controls 826 to retrieve the page 
from the message memory 822 and to display the page on a message display 
15 828. The controls 826 can manipulate the message display 828 or alter 
receiving parameters in a manner well known to those skilled in the art 

Operation of the cordless telephone transceiver section 805 is controlled 
by a telephone control logic device 830. An antenna 832 is utilized for 
transceiving signals for conventional transceiver operation. The antenna 832 
20 is coupled to a transmit-receive switch 834 which operates under the control 
of the telephone control logic 830. The transmit-receive switch 834, in one 
position, couples the antenna 832 to a telephone channel RF receiver 836 for 
processing received RF signals and providing the signals to the telephone 
control logic 830. In a second position, the transmit-receive switch 834 
25 couples the antenna 832 to a telephone channel transmitter 840 which 

processes signals received from the telephone control logic 830 for transmittal 
as an RF (location update) signal from the antenna 832. 

In an alternate embodiment, a speaker 838 can be coupled to the receiver 
836 and a microphone 842 can be coupled to the transmitter 840 for 
30 conventional cordless telephone operation. In the alternative embodiment, 
the receiver 836 would provide audio portions of the signals to the speaker 
838 and digital portions of the signals to the telephone control logic 830. The 
transmitter 840 would process audio signals received from the microphone 
842 and digital signals received from the telephone control logic 830 for 
35 transmission from the antenna 832. 

In accordance with the preferred embodiment of the present invention, 
when the message processor 820 determines that a new location identifier 
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was received, the telephone control logic 830 is coupled to the message 
processor 820 for initiating the transmission of location update signals 
including the location identifier to the "home" service area. The message 
processor 820 stores the location identifier in a service area memory 823 and 
5 the telephone control logic 830 is signaled to call up the home paging 

controller 714 (FIG. 7) through transmission of the location update signals to 
a call point transceiver 730 (FIG. 7). Once the telephone control logic 830 is 
coupled to the paging controller 714, the location identifier is retrieved from 
the location update signals by the message processor 820 and transmitted 
10 under control of the telephone control logic 830. The telephone control logic 
830 signals the transmit-receive switch 834 which enables the telephone 
channel transmitter 805 via the antenna 832 to send the location update 
signals having the location identifier to the "home" service coverage area at a 
second data rate. Specifically, the CT-2 telephone portion of the 

15 pager/cordless telephone 720 couples with the call point transceiver 730 and, 
as discussed in FIG. 7, the connection is made to the paging system 700 via the 
PSTN. Subsequent to the connection, the location identifier is then 
transmitted to the "home" service coverage area where the location identifier 
is stored in the "home" service area's database 130. Thereafter, home service 

20 area will retransmit all pages in the new service area and transfer the location 
specific information to be download to the pager/cordless telephone 720. 
Similarly, the new service area determines if the pager/cordless telephone 
720 is authorized, and if so, downloads location specific information to the 
pager/cordless telephone 720. 

25 In this way, when the "home" service area receives a page to be 

transmitted to the pager/cordless telephone 720 which is roaming in a 
different service coverage area (geographic location) of which the location 
identifier is known, the "home" service area reroutes the pages and 
downloads the location specific information to the pager/cordless telephone 

30 in the new service area. It is well known by one skilled in the art how to 
categorize and store information associated with a pager/cordless telephone 
720, and how to reroute pages to be transmitted in different service areas. 
Preferably, the paging controller of the home service area generates a message 
routing request when a page is received addressed to a transceiver located in a 

35 new service area. Therefore, according to the preferred embodiment of the 
present invention, the pager/cordless telephone 720, when it receives a 
different location identifier, knows that it is in a different service area. It 
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then transmits the new location identifier to the "home" service area. The 
"home" service area stores the location identifier, and uses it to automatically 
reroute all pages and location specific information to that pager/cordless 
telephone 720 indicated by the location identifier. Also, the paging controller 
5 of new service area, when the pager/cordless telephone 720 is authorized, 
downloads location specific information to the pager/cordless telephone 720. 
It is understood by one of ordinary skilled in the art that the dowiiloading of 
location specific information is preferably done initially when the selective 
call receiver or pager/cordless telephone has roamed to a new service area. 
10 Referring to FIG. 9, a flow diagram of the operation of the selective call 

receiver 108 according to the preferred embodiment of the present invention 
is illustrated. After the startup 902, the selective call receiver begins to 
receive and decode a paging transmission including the location identifier 
904. The location identifier indicates the service area of the paging system 
15 transmitting the paging signal, and a selective call receiver that receives a 
location identifier can determine if it has changed service area 906 by 
comparing its home location identifier with the received location identifier. 
In response to step 906, when a selective call receiver has received a new 
location identifier different from its "home" location identifier, the selective 
20 call receiver knows that it is roaming. The selective call receiver 108 sets an 
area change flag to indicate a new service area 912. The new service area 
identifier (location identifier) is then stored in the selective call receiver 914. 
Subsequent to storing the location identifier, the selective call receiver 108 
transmits an ack-back signal encoded with its identifier and the new location 
25 identifier 132 to initiate log-in with the new paging system and receive 
downloaded location specific information. 

Alternatively, in response to step 906, when the location identifier is the 
same, the pager proceeds in the conventional manner interrogating the 
paging signals to detect its address 908. When the selective call receiver has 
30 detected its address, the selective call receiver generates an alert and stores the 
message for retrieval by its user 910. However, when the selective call 
receiver fails to detect its address or after step 910, the selective call receiver 
continues to decode paging transmissions 904. In this way, the selective call 
receiver can automatically determine that it is roaming. The selective call 
35 receiver 108 informs its "home" service of its current location when the 
selective call receiver 108 has received a location identifier different from its 
"home" or different from any other location identifier previously received. 
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Therefore, the selective call receiver, by setting a flag, indicates that the 
selective call receiver is roaming (away from its home service area), and 
substantially simultaneously, the selective call receiver activates the 
acknowledge-back transmitter to initiate call-in mode to log-in with the 
5 "home" service area that the selective call receiver 108 is located in the 
service area identified by the location identifier which is transmitted to the 
"home" paging system. The new service area determines if the selective call 
receiver 108 is authorized to received location specific information, and, if so, 
the location specific information is downloaded to the selective call receiver. 
10 Referring next to FIG. 10, a flow diagram illustrating the message entry 

and message routing operations of the paging system in accordance with the 
preferred embodiment of the present invention. After startup 1002, the 
paging system receives incoming pages 1004. When an incoming call signal 
is received, the paging controller 104 generates a voice prompt 1008 
15 requesting the caller (e.g., the message originator) to enter the message 
followed by an "end" signal. The "end" signal, as is well known, indicates 
the end of the message. The paging controller 104 continues to process and 
store the incoming message 1010 until the "end" signal is received 1012. 
Next, the subscriber identification code (ID) and location identifier is 
20 recalled from the subscriber data base 130 (FIG. 1) 1014 for detenrdning 
whether the selective call receiver 108 has roamed to another service area. 
The selective call receiver 108 informs the "home" service area that the 
selective call receiver 108 is located in another service area indicated by the 
transmitted location identifier. Therefore, when the paging system receives a 
25 page for a selective call receiver 108 detennined to be located outside its 

"home" service area, the paging controller 104 calls the service area indicated 
by the location identifier and reroutes the page (message) to the other service 
area 1020 for transmission of the message to the selective call receiver 108. In 
step 1022, the paging controller 104 determines if the selective call receiver 
30 108 is authorized to receive downloaded location specific information. The 
paging controller 104, for example, stores a list of authorized selective call 
receivers 108 and when the paging controller 104 receives the ack-back signal 
having the identifier' of a selective call receiver 108 transmitting same, the 
paging controller 104 compares the identifier with the list to determine if the 
35 selective call receiver is authorized. The paging controller 104 knows the 
selective call receiver 108 is located outside its "home" service area because 
the selective call receiver 108 has previously informed the "home" paging 
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system of its current geographic location. The paging controller 104 also 
downloads the location specific information corresponding to the new- 
location identifier in the subscriber database 130. Preferably, by assigning each 
location identifier a telephone number of the geographic location of the 
5 paging system, each paging system, that has the information stored in 
memory, is able to determine the service area to reroute paging messages 
addressed to that selective call receiver. Therefore, by allocating each 
geographic location (service area) with unique location identifier, the home 
paging system is able to determine the service area of the selective call 
10 receiver that has logged-in with the new location identifier. The paging 

controller 104, upon receipt of the location identifier, stores the new location 
identifier. When it receives pages for that selective call receiver, the paging 
controller, retrieves the location identifier to determine the selective call 
receiver's 108 location, and reroutes the page and any location specific 
15 information to the geographic location identified by the location identifier. 
As is well known by one skilled in the art, the rerouting of page and 
information can be accomplished by a satellite or microwave links or any 
equivalent communication links suitable for such transfer. 

However, when the location identifier is the same as the "home" 
20 service area 1014, the message is queued for local transmission 1016. 

Subsequent to steps 1020 and 1016, the process continues to wait for other 
incoming calls 1018. In this way, once the "home" service area is informed 
that a selective call receiver is roaming (by the receipt of another location 
identifier), the paging controller is able to automatically reroutes all paging 
25 messages and location specific information to the selective call receiver 108 
that have logged the changed location identifier. The new service area also 
downloads the location specific information to the selective call receiver 
when it determines that the selective call receiver is authorized to receive it 
According to this invention, the selective call receiver 108 can roam 
30 anywhere in the world, and still receive its pages and any location specific 
information relating to a new service area automatically when the selective 
call receiver informs the "home" paging system of a change in location 
identifier being received. 

Referring next to FIG. 11, a flow diagram illustrating the call processing 
35 operation of the cordless telephone in accordance with the alternative 
embodiment of the present invention is shown. After startup 1102, the 
message processor 820, upon receipt of a new location identifier, activates the 
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telephone control logic 830 to begin searching for a call point within range 
1104. When the call point signal is detected, the cordless telephone 
determines, by conventional techniques, if the call point is within range 1106. 
If not, the cordless telephone continues searching for other call point signals 
5 1104. However, when a call point is within range, the cordless telephone 
activates the "within service area" channel 1108 indicating that outgoing call 
can be initiated. Thereafter, a search for an available call channel begins 1110, 
and if none is available, the cordless phone displays "call point busy" signal 
1114 and the search continue 1110. 
10 However, when there is an available call channel 1112, the cordless 

telephone initiates and begins to process the telephone call 1116. The call 
processing continues until one side terminates the call which generates the 
hang-up signal 1118. Upon receipt of the hang-up signal, the call is 
terminated 1120. 

15 Referring to FIG. 12, a flow diagram illustrating the operation of the 

automatic log-in and downloading of the location specific information 
(database) operation of the pager/cordless telephone in accordance with the 
alternate embodiment of the present invention is shown. After startup 1202, 
flie message processor 820 monitors the service area change flag of the 

20 pager/cordless telephone to determine when the pager/cordless telephone 
720 has roamed to a new service area 1204. When cordless telephone 720 has 
determined that the location identifier has changed 1206, the cordless 
telephone portion activates the log-in mode of the cordless telephone 1208. 
The cordless telephone generates an automatic service area log-in which is 

25 transmitted to the home service area. The cordless telephone begins to 
search for a CT-2 call point signal 1210, and when a call point signal is not 
detected, the search continues 1210. Upon detecting a call point signal, the 
cordless telephone determines if the call point is within range 1212. Once the 
call point is determined to be within range, the call system terminal enters 

30 the unit identification and the home system code. This enables the new 
location identifier to be transferred to the home system to enable the home 
system to reroute all pages and download location specific information for 
the pager/cordless telephone transceiver to the service area where it is 
currently located. 

35 The preferred embodiment of the present invention operates 

automatically and is transparent to the user. The location identifier is 
received and stored by the paging system. When the user is within range of a 
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cordless telephone call point station 702, the message processor 820 signals 
the telephone control logic (controller) 830 (FIG. 8) to call up the home paging 
controller 714 (FIG. 7) to transfer the new location identifier of the 
pager/ cordless telephone transceiver 720. The location identifier is retrieved 
5 and transmitted by the cordless telephone transceiver portion 720 to the 
home service area to enable automatic page transfer and downloading of 
location specific information. Before the location specific information is 
downloaded to the selective call receiver 108 or the pager/cordless telephone 
720, the paging systems compares the signal received with a list of authorized 
10 receivers to determine if the selective call receiver 108 or the pager/cordless 
telephone 720 is authorized to receive the location specific information. 

By now it should be appreciated that there has been provided a 
communication system to provide improved paging throughput by allowing 
the home paging to log the service areas of the roaming selective call receiver 
15 to enable the paging system to reroute incoming pages and any location 
specific information without undue burden on the paging system's signal 
capacity. The paging system provides normal paging operations and delivers 
messages to the pagers located within its home service area while the 
acknowledge-back portion of the selective call receiver or cordless telephone 
20 link is used to inform the home service area when the selective call receiver 
or pager/ cordless telephone is roaming. The home service area downloads 
location specific information and reroutes all pages to the selective call 
receiver in the new service area. 

In summary, in one form of the invention, there is provided a selective 
25 call system that has a plurality of base sites for communicating with a 

plurality of selective call receivers with acknowledge-back capabilities. At 
least one of the plurality of selective call receivers has a location identifier for 
enabling operation over a wide geographic area. A method for 
communicating comprises the steps of: (a) transmitting selective call signals 
30 encoded with a location identifier associated with a service area of a base site 
transmitting same; (b) comparing the location identifier received with the 
location identifier of a selective call receiver to determine when the selective 
call receiver has roamed to a new service area; (c) logging-in to the new 
service area when the selective call receiver determines that the location 
35 identifier received comprises a new location identifier; (d) sending the new 
location identifier to a home service area of the selective call receiver for 
enabling paging information to be routed to the selective call receiver from 
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the home service area. The step of sending further comprises the step of 
requesting that requests the base site at the home service area to download 
location specific information corresponding to the new location identifier to 
the selective call receiver at the new service area. The method further 
5 comprises the steps of: (dl) storing the location specific information and a list 
of selective call receivers authorized to receive the location specific 
information at the new service area and storing subscriber location specific 
information at a home service area, (d2) categorizing the location specific 
information according to the location identifier of the service area, (d3) 

10 accessing the location specific information in response to the location 

identifier transmitted by the selective call receiver to the base site at the home 
service area, and (e) downloading the location specific information in 
response to verifying that the selective call receiver is authorized to receive 
the location specific information. The step of downloading includes 

15 downloading general location specific information from the new service area 
and downloading subscriber location specific information from the home 
service area. 



' What is claimed is: 
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CLAIMS 

1. In a selective call system having a plurality of base sites for 
communicating with a plurality of selective call receivers having 

5 acknowledge-back capability wherein at least one of the plurality of selective 
call receivers a stored location identifier for enabling operation over a wide 
geographic area, a method for communicating comprising the steps of: 

(a) transmitting selective call signals having the location identifier 
associated with a service area of a base site transmitting same; 

(b) comparing the location identifier received with the stored location 
identifier of a selective call receiver to determine when the selective call 
receiver has roamed to a new service area; 

(c) logging-in to the new service area when the selective call receiver 
determines that the location identifier received comprises a new location 
identifier; 

(d) sending the new location identifier to a home service area of the 
selective call receiver for enabling paging information to be routed from the 
home service area to the selective call receiver; and 

(e) downloading location specific information to the selective call 
receiver in the new service area in response to verifying that the selective call 
receiver is authorized to receive the location specific information. 

2. A selective call system having a plurality of base sites for 
communicating with a plurality of selective call receivers having 
acknowledge-back capability wherein at least one of the plurality of selective 
call receivers having a stored location identifier for enabling operation over a 
wide geographic area, a base site comprising: 

a base site transmitter for transmitting selective call signals encoded 
with the location identifier associated with a service area of the base site 
transmitter; 

a base site receiver for receiving acknowledge-back signals in response to 
the selective call signals being transmitted; 

a controller, coupled to the base site transmitter and the base site 
receiver, for determining when a selective call receiver is authorized to 
receive location specific information in response to receiving a new location 
identifier; 
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the base site transmitter downloads the location specific information of a 
new service area to the selective call receiver in response to verifying that the 
selective call receiver is authorized to receive the location specific 
information, the selective call receiver, comprising: 
5 a receiver for receiving the selective call signals having the location 

identifier therewith and the location specific information being downloaded; 

a decoder/controller, coupled to the receiver, for comparing the location 
identifier received with the stored location identifier of selective call receiver 
to determine when the selective call receiver has roamed to the new service 
10 area; 

a memory, coupled to the decoder/controller, for storing the location 
identifier for logging-in to the new service area when the location identifier 
received comprises the new location identifier; and 

an acknowledge-back transmitter, coupled to the decoder/controller, for 
15 transmitting the new location identifier to a home service area for enabling 
paging information to be routed to the selective call receiver at the new 
service area from the home service area. 



3. The selective call system according to claim 2 wherein the memory is 
20 categorized according to the location identifier for storing the location specific 
information, wherein general location specific information is stored at the 
new service area and subscriber location specific information is stored at the 
home service area. 

25 4. The selective call system according to claim 3 wherein the general 

location specific information comprise information relating to local 
telephone directory, restaurants and hotels at the new service area. 

5. The selective call system according to claim 3 wherein the subscriber 
30 location specific information comprising information relating to client lists, 

personal and confidential information of a subscriber. 

6. A selective call receiver having acknowledge-back capabilities and a 
stored location identifier for enabling operation over a wide geographic area, 

35 comprising: 

a receiver for receiving selective call signals encoded with the location 
identifier indicative of a service area of a base site transmitting same; 
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a decoder/ controller, coupled to the receiver, for comparing the location 
identifier received with the stored location identifier of the selective call 
receiver to determine when the selective call receiver has roamed to a new 
service area; 

5 a memory, coupled to the decoder/controller, for storing the location 

identifier received for enabling operation in the new service area when the 
location identifier received comprises a new location identifier; 

an acknowledge-back transmitter, coupled to the decoder/controller, for 
transmitting the new location identifier to a home service area for enabling 
10 paging information to be routed from the home service area to the selective 
call receiver at the new service area; and 

the receiver, in response to the acknowledge-back transmitter 
transmitting the new location identifier, receives downloaded location 
specific information for enabling efficient operation of the selective call 
15 receiver in the new service area. 

7. In a communication system having a combination selective call 
communication system and cordless telephone communication system for 
communicating with a portable communicator comprising a combination of 

20 a cordless telephone and a selective call receiver, the portable communicator 
has a stored location identifier for enabling operation over a wide geographic 
area, a method for communicating comprising the steps of: 

(a) transmitting selective call signals having the location identifier 
associated with a service area of a base site transmitting same; 

25 (b) comparing the location identifier received with the stored location 

identifier of the selective call receiver of the portable communicator to 
determine when the portable communicator has roamed to a new service 
area; 

(c) logging-in to the new service area with the cordless telephone when 
30 the portable communicator determines that the location identifier received 

comprises a new location identifier; 

(d) sending the new location identifier by the cordless telephone to a 
home service area of the portable communicator for enabling selective call 
information to be routed to the portable communicator from the home 

35 service area; and 

(e) downloading location specific information to the portable 
communicator in the new service area in response to verifying that the 
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portable communicator is authorized to receive the location specific 
information. 

8. A communication system having a combination selective call 
5 communication system and cordless telephone communication system for 
communicating with a portable communicator comprising a combination of 
a cordless telephone and a selective call receiver, the portable communicator 
has a stored location identifier for enabling operation over a wide geographic 
area, the communication system comprising: 
10 a base site transmitter for transmitting selective call signals encoded 

with the location identifier associated with a service area of the base site 
transmitter; 

a base site receiver for receiving cordless telephone signals in response 
to the selective call signals being transmitted; 
15 a controller, coupled to the base site transmitter and the base site 

receiver, for detennining when the portable communicator is authorized to 
receive location specific information in response to receiving a new location 
identifier; 

the base site transmitter downloads the location specific information of a 
20 new service area to the portable communicator in response to verifying that 
the portable communicator is authorized to receive the location specific 
information, the portable communicator, comprising: 

the selective call receiver for receiving the selective call signals having 
the location identifier therewith and the location specific information; 
25 a decoder/controller, coupled to the selective call receiver, for 

comparing the location identifier received with the stored location identifier 
stored in the portable communicator to determine when the portable 
communicator has roamed to a new service area; 

a first memory, coupled to the decoder/controller, for storing the 
30 location identifier for logging-in to the new service area when the location 
identifier received comprises the new location identifier; and 

the cordless telephone, coupled to the decoder/controller, for 
transmitting the new location identifier to a home service area for enabling 
selective call information to be routed to the portable communicator at the 
35 new service area from the home service area. 
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9. A portable communicator comprising a selective call receiver and a 
cordless telephone having a stored location identifier for enabling operation 
over a wide geographic area, comprising; 

the selective call receiver for receiving selective call signals encoded 
5 with the location identifier indicative of a service area of a base site 
transmitting same; 

a message processor for comparing the location identifier received with 
the stored location identifier of the portable communicator to determine 
when the portable communicator has roamed to a new service area; 
10 a memory, coupled to the message processor, for storing the location 

identifier received for enabling operation in the new service area when the 
location identifier received comprises a new location identifier; 

a cordless telephone transceiver, coupled to the message processor, for 
transmitting the new location identifier to a home service area for enabling 
15 paging information to be routed from the home service area to the portable 
communicator at the new service area; and 

a receiver, coupled to the memory, for receiving downloaded location 
specific information to enable the portable communicator operate in the new 
service area. 

20 

10. In a selective call system having a plurality of base sites for 
communicating with a plurality of selective call receivers having 
acknowledge-back capabilities wherein at least one of the plurality of selective 
call receivers having a stored location identifier for enabling operation over a 

25 wide geographic area, a method for communicating comprising the steps of: 

(a) transmitting selective call signals having the location identifier 
associated with a service area of a base site transmitting same; 

(b) comparing the location identifier received with the stored location 
identifier of a selective call receiver to determine when the selective call 

30 receiver has roamed to a new service area; 

(c) logging-in to the new service area when the selective call receiver 
determines that the location identifier received comprises a new location 
identifier; 

(d) sending the new location identifier to a home service area of the 
selective call receiver for enabling paging information to be routed to the 
selective call receiver from the home service area, the step of sending further 
comprises a step of requesting the base site at the home service area to 
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download location specific information corresponding to the new location 
identifier to the selective call receiver at the new service area; 

(dl) storing the location specific information and a list of selective call 
receivers authorized to receive the location specific information at the new 
5 service area and storing subscriber location specific information at a home 
service area; 

(d2) categorizing the location specific information according to the 
location identifier of the service area; 

(d3) accessing the location specific information in response to the 
10 location identifier being transmitted by the selective call receiver to the base 
site at the home service area; and 

(e) downloading the location specific information in response to 
verifying that the selective call receiver is authorized to receive the location 
specific information/ the step of downloading includes downloading general 
15 location specific information from the new service area and subscriber 
location specific information from the home service area. 



WO 96/35289 



PCT/US96/04076 



1/11 




132 



132 



132> 



^ 130 


138^ 


SUBSCF 


IIBER 1 ' 


LOC ID 1 


INF01 


LOG IDS 


INFO 2 


LOC ID 3 


INFO 3 


• 

• 


• 
• 
• 


LOC ID N 


INFO N 


SUBSCF 


tIBER 2 


LOC ID 1 


INF01 


LOC ID 2 


INFO 2 


LOC ID 3 


INFO 3 


• 
• 


• 
• 


LOC ID N 


INFO N 


i 

i 


l 


SUBSCRIBER M 


LOC ID 1 


INF01 


LOC ID 2 


INFO 2 


LOC ID 3 


INFO 3 


• 
• 
• 


• 
• 
• 


LOC ID N 


INFO N 



134 
138 



PAGING CONTROLLER 



3 



SERVICE AREA 
CONTROLLER 



101- 



MODEM 



'134 



138 



134 



103 



I 



102 



COMPUTER 



I 



TELEPHONE 
NETWORK 



116 




FIG.l 



WO 96/35289 



PCT/US96/04076 



2/11 



120-124 



TELEPHONE 
INTERCONNECT 

Z7 



COMMUNICATION 
TERMINAL 




202 

TO/FROM 
OTHER BASE 
SITES 



08 



LINK 
TRANSMITTER 



TO/FROM 
SELECTIVE 
CALL RCVRS 



DIGITAL SIGNAL 
PROCESSOR 



218 



Tj 



FIG. 2 



LINK 
RECEIVER 



Y 



212 
^216 



TIMING 
GENERATOR 



r 



302 



304 



308 



2\ 



DISPLAY 



RECEIVER 



306 



310 




DECODER/ 
CONTROLLER 





ACK-BACK 


r 


TRANSMITTER 



108 
314 



AUDIBLE 
ALERT 



316 



TACTILE 
ALERT 



334 




SWITCHES 



v: 



320 



322 



FIG.3 



WO 96/35289 



PCT/US96/04076 



FROM 

RECEIVER 

TO POWER 
SWITCH 



TO 
SWITCHES 

FROM 
REALTIME] 
CLOCK 

TO ^ 

TRANS- 
MITTER 



3/11 



POWER SUPPLY 

L 



£T412 410 



I/O 



V CENTRAL 
^PROCESSING 
UNIT 



r 



408 



I 



414 



DISPLAY 
DRIVER 



402 



TIMER 
COUNTER 



s~40 4 



418 



"NT s-406 
OSCILLATOR $ZJ p£| ROM 



ROM 



413 

J 



vo 



ALERT 
GENERATOR 



=^TO 
DISPLAY 



CRYSTAL 



. FROM 
CODE 
MEMORY 

TO 
VIBRATOR 
DRIVER 



-TO 
TRANS- 
DUCER 
DRIVER 



FIG. 4 



306 



WO 96/35289 



PCT/US96/04076 




WO 96/35289 



PCT/US96/04076 




WO 96/35289 



PCT/US96/04076 




WO 96/35289 



PCT/US96/04076 



7/11 




WO 96/35289 



PCT/US96/04076 



8111 



c 



START 



910 



GENERATE ALERT 
STORE MESSAGE 




902 



904 



DECODE PAGING 
TRANSMISSION 




914 



912 



SET AREA 
CHANGE FLAG 



916 
908 




STORE 
SER\ 
AREA 


: NEW 
/ICE 
CODE 


- 




TRAN 
ACK 
SIG 


SMIT 
BACK 
NAL 



FIG. 9 



WO 96/35289 



PCT/US96/04076 



9/11 



1018 



c 



START 



WAIT FOR 
INCOMING CALL 




2002 



1004 



INCOMING PAGE 
RECEIVED 



1008-^ 






VOICE PROMPT REQUESTS 
CALLER TO ENTER MESSAGE 


1010^ 


\ 






MESSAGE ENTERED AND 




STORED IN MEMORY 




NO^^END 


0F\. 



-1016 



QUEUE MESSAGE 
FOR LOCAL 
PAGING TRANSMISSION 



Z 



1022 



YES 



1014 



USER 
OUT OF SERVICE 
AREA 
? 



YES 



-1020 



FORWARD MESSAGE AND 
LOCATION SPECIFIC INFORMATION 
TO CURRENT SERVICE AREA 



DETERMINE 


IF 


SELECTIVE 


CALL 


RECEIVER 


IS 


AUTHORIZED 



FTG.IO 



WO 96/35289 



PCT/US96/04076 



1114^ 



DISPLAY "CALL POINT 
BUSY" SIGNAL 



FTG.ll 



10111 



C 



START 



4 

SEARCH FOR CALL 
POINT SIGNAL 



■1102 



1104 



1106 




1108 



ACTIVATE "WITHIN SERVICE" 
AREA" SIGNAL 



1110 



SEARCH FOR AVAILABLE 
CALLING CHANNEL 



1112 




1116 



PROCESS PHONE CALL 




1118 



1120 



TERMINATE CALL 



PCT/US96/04076 

U/ll 

( START y~ 1202 

MONITOR SERVICE AREA 
CHANGE FLAG 




ACTIVATE LOG-IN 
MODE OF CT2 TRANSCEIVER 



j ^ 1210 

SEARCH FOR CT2 
CALL-POINT SIGNAL 




CALL SYSTEM TERMINAL 
ENTER UNIT I.D. AND 
HOME SYSTEM CODES 



F7G.12 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US96704076 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC(6) :H04M 11/00 

US CL :379/58 

According to Inte rnational Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

U.S. : 379/58, 57, 59, 61; 455/33.U3.2, 54.146.1 
Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim Ho. 


Y 


US, A, 4,833,702 (SHITARA ET AL) 23 May 1989, note col. 
1, lines 48-66, and figs. 1*3. 


1-10 


Y 


US, A, 4,812,843 (CHAMPION, III ET AL) 14 March 1989, 
note the entire document. 


1-10 


Y 


US, A, 5,131,020 (LIEBESNY ET AL) 14 July 1992, note col. 
2, lines 36-64. 


1-10 


Y 


GB, A, 221 6319 (PUDSEY) 04 October 1 989, note the entire 
document. 


1-10 



[~| Further documents are listed in the continuation of Box C. See patent family annex 



dOCTiiDf otdtfinins die gcawil tftfe of the it which » ootcooeklertd 
to bo put of pwticulsf rtlevuoo 



•L" 



SpecW iJLK^uWfc> of cited 

dowiiDf otdefipipy flit) sex 
to bo put of ptfttcukr itl 

earlier document publiihcd on or oner ftp h at rruttnml films date 

document which cosy throw doubts oo priority deiinfr) or which !■ 
cJted to cetibUih the publicetioa date of mother chitioo. of other 
epecU reoooo (u specified) 



•X* 



t referring to ea onl diet lorn re, ojc, rrrhihttfo o or other 
document fwhlnhcd prior to the tatota&au&tOiDtdtiabia.hitetlbm 



liter docua^poblJrfied.^ to 

dtfe «id «* * cxmfu* with ^ 

principle or theory ondcrlyoig oc nvefltion 

doamteotof putknlar rtlevtnce; the ckhned lavextko cannot be 
eon*1dered novel or cannot be considered to mvolvetn Inventive *tep 



d octwnfot of pOTtimhr refeveaoe; the churned 

oontldercd to lavotvo sa favoBtivc step when the 
cocobmcd with ooo or more other loch ilocunesti, nd 
bemf obvioot to • peaon skiUed b thewt 

DC poVct ttmify 



Date of the actual completion of the international search 
14 JUNE 1996 



Date of mailing of the international search report 

02 JUL 7996 



Name and mailing address of the ISA/US 
Commissioner ofPateatt and Trademarks 
Box PCT 

Washington, D.C. 20231 
Facsimile No. (703) 305-3230 



AumorJzc^'ofnW^ 

"^^Oehling 
I Telephone No. (703) 305-4835 



Form PCT/ISA/210 (second shcet)(July 1992)* 



